For reducing morbidity, mortality and disabilities from the six serious but preventable diseases-that is, tuberculosis, diphtheria, pertussis, tetanus, poliomyelitis and measles-the government of India initiated Expanded Programme on Immunisation by making free vaccination services easily available to all eligible children. Despite considerable gains in immunisation coverage, a large chunk of children die from vaccine preventable diseases. The article sheds light on the coverage of child immunisation in India and estimates the effect of selected demographic and socio-economic characteristics on immunisation coverage. Data for the study have been utilised from DLHS-RCH, conducted during 2002-04. Both bi-variate and multivariate techniques have been carried out in due course of analysis. Multivariate analysis in the form of multinomial logistic regression is employed to see the net effect of each of the independent variables on the dependant variable, that is, immunisation (no immunisation, any immunisation and full immunisation). The different background characteristics considered for the study are age of mother, educational level of mother, birth order, sex of the child, place of residence, religion, caste and standard of living of the household, antenatal care (ANC) and geographical region. The result reveals that about half the children are fully immunised but one-fifth of the children have not been immunised. There is a substantial variation in full immunisation across background variables. Those children are more likely to be fully immunised whose mothers are more educated. Besides this, the sex of the child, place of residence and standard of living of the household also show statistically significant effect on full immunisation. 
Introduction
Immunisation is a way of protecting the human body against infectious diseases through vaccination. Children are highly susceptible to develop infections. Therefore, immunisation of children is crucial for reducing infant and child mortality. So, as part of the National Health Policy, the National Immunisation Programme is being implemented on a priority basis. For reducing morbidity, mortality and disabilities from the six serious but preventable diseases-that is, tuberculosis, diphtheria, pertussis (whooping cough), tetanus, poliomyelitis and measles-the government of India initiated Expanded Programme on Immunisation (EPI) in 1978 by making free vaccination services easily available to all eligible children. Immunisation against poliomyelitis was introduced in 1979-80 and tetanus toxoid for school children was added in 1980-81. Immunisation against tuberculosis (BCG) was brought under the EPI in 1981-82. The latest addition to the programme was vaccination against measles in 1985-86 (Ministry of Health and Family Welfare, 1991) . As part of overall strategy for improving the child-survival rate, the Universal Immunisation Programme (UIP) was launched in India 1985-86 with the objective to cover at least 85 per cent of all infants against the six vaccine preventable diseases by 1990 and to achieve selfsufficiency in vaccine production and the manufacture of cold-chain equipment for storage purpose (Ministry of Health and Family Welfare, 1991) . Presently, this scheme has been introduced in every district of the country and the target now is to achieve 100 per cent immunisation coverage. Pulse polio immunisation 1 campaigns began in December 1995 as part of a major national effort to eliminate polio. BCG vaccination is the first vaccination dose for children and it is given only once at birth or at first clinical contact. DPT and polio have three doses at approximately 6, 10 and 14 weeks of age and measles should be given at or soon after reaching 9 months of age.
Researchers have identified the linkage between child immunisation and various socio-economic background characteristics. Education is linked to the socio-economic status of the family, which itself is a determinant of child health. Caldwell and Caldwell (1993) suggested two potential paths: (a) education improves child health solely by enhancing the use of modern health services and (b) education results in a wide range of favourable behaviours, mostly connected with childcare. Mother's antenatal care is an important policy variable. Antenatal care is accompanied by strong motivational messages urging women to have their children immunised (Munshi and Lee, 2000) . A study in central Uttar Pradesh shows that the provision of health care services to mothers during the antenatal period promotes the acceptance of immunisation programmes (Srivastava, and Saksena, 1988) . A study of women who visited one of the maternity hospitals of Lucknow shows a positive relationship between family planning acceptance and provision of immunisation (Roy, Mishra, and Sharma, 1988) .
A study by Gulati et al. (1990) and Bhardwaj et al. (1990) depict that the coverage of immunisation is found to be high in urban areas compared to rural areas.
1.
To assess the coverage of child immunisation in states of India 2. To study the dropout rates from DPT and polio doses by selected demographic and socio-economic characteristics 3. To understand the differentials and to explore the determinants of child immunisation in India
Material and Methods
Data for the study have drawn from the District Level Household Survey under Reproductive and Child Health (DLHS-RCH) Survey, carried out in two phases during 2002-04 by International Institute for Population Sciences (IIPS), Mumbai, covering 50,7622 currently married women in the reproductive age group of 15-44 years and 33,0820 husbands from 62,0107 households in 593 districts in India. The survey provides a wide spectrum of data covering different aspects of maternal health care, child care, immunisation, family planning and so on (IIPS, 2006) . Besides the published descriptive district and state reports, the individual level data are also available to researchers, which is the principal source for the individual-level analysis in this article.
In the first phase of DLHS-RCH, 2002-04 all the women with the last child born after 1 January 1999 were asked whether the child/children had been vaccinated against tuberculosis (BCG), diphtheria, whooping cough (pertussis), tetanus (DPT), polio and measles. For the second phase, the reference period was from 1 January 2001. For polio and DPT, further information on polio at birth and number of doses was asked. Children who received BCG, three doses of DPT and polio (excluding polio 0) and measles are considered as fully immunisation. Those children who have had one or more vaccinations but are not fully immunised are defined as partially immunised.
To meet the aforesaid objectives, first, the gross differentials of immunisation coverage by selected socio-economic and demographic factors are obtained Harihar Sahoo through bi-variate analysis. But many of these variables are interrelated to each other. Hence, to examine the net effect of an individual variable on response variable (immunisation categories), multivariate analysis has been carried out. Multivariate analysis in the form of multinomial logistic regression model has been used since the variable on immunisation has been three categories (no immunisation, partial immunisation and full immunisation). In this model, two sets of co-efficient and odds ratios are estimated: first, for the probability of going full immunisation vis-à-vis no immunisation and second, for the probability of going for partial immunisation vis-à-vis no immunisation.
In view of the available literatures and available data, the predictor variables included in both bi-variate and multivariate analysis are mother's age (<20, 20-29, 30 and above), mother's educational level (illiterate, primary, secondary, higher), sex of the child (male, female), child's birth order (1, 2-3, 3+) ). Table 2 presents immunisation coverage for children aged 12-23 months by selected background characteristics. The result reveals that mother's educational There is a substantial difference between rural and urban areas with regard to coverage of complete immunisation. In rural areas, only two-fifth children are fully immunised compared to about three-fifth children in urban areas. This suggests that the difference in immunisation coverage between urban and rural areas is due mainly to differences in other demographic and socio-economic background characteristics rather than to urban/rural residence per se (Munshi and Lee, 2000) . This point is discussed further when all other predictor variables are controlled. With respect to caste, children belonging to scheduled tribe (30 per cent) are less likely to be fully immunised than scheduled caste (41 per 
Results and Discussion

Regional Variations in Immunisation Coverage
Differentials by Background Characteristics
Missing Only One Vaccination
Dropout Rates
The proportion of children who started but failed to complete the three-part series of DPT and polio vaccinations are presented in Table 4 . The dropout rates between the first and the third doses are 25 per cent for DPT and 26 per cent for polio. Among the children who had received the first dose of DPT vaccine, 11 per cent missed the second dose and additional 14 per cent missed the third dose. Similarly, the children who had received the first dose of polio vaccine, 11 per cent missed the second dose and an additional 15 per cent missed the third dose. Among children who receive the first dose of DPT or Polio vaccine with a mother who has a lower educational level are less likely to complete the full series than those with a mother with a higher educational level. Not much variation in the dropout rate has been found with respect to the sex of the child. The dropout rate is found to be higher among children with higher birth order. Not surprisingly, the dropout rate is much higher in rural areas than in urban areas. The dropout rate of DPT and polio tends to higher among children with low SLI (Standard of Living Index), compared to other categories. As expected, the dropout rate is lower among children whose mothers have gone for full antenatal care, mainly because of the higher awareness level. From the geographical region, it is clear that the dropout rate is lower among children who belong to the southern and western part of India.
Multinomial Logistic Regression Results for Immunisation
The multinomial logistic regression results for getting immunisation are shown in Table 5 . The result revealed that the high odds ratio for the uptake of immunisation for children of mothers' higher age indicates that the probability of being immunised is high whose mother's age is higher. Controlling the effect of other variables, mother's educational level has a substantial effect on child immunisation. Education widens the mental horizon of the people. An educated woman has better knowledge about the availability as well as the necessity of different kinds of health services than their illiterate counterparts; therefore, the likelihood of the children being immunised is likely to be higher. The sex of the child plays a significant role in their immunisation uptake, as is evident that male children are more likely to get immunised than their female counterparts. Mothers with higher birth order are less likely to have their children immunised. This clearly shows the negligence by the mother regarding child immunisation at higher birth order. In rural areas, the coverage of immunisation is higher, which is also statistically significant when all other predictor variables are controlled. This reflects that the programme's effect, that is, campaign on immunisation and so on might play an important role in rural areas. Harihar Sahoo ( Table 5 continued) With respect to religion, it is clear that children belonging to the Muslim community are less likely to go for full as well as partial immunisation than their Hindu counterparts, may be that is partly because the utilisation of health care services is lower among Muslims. It is expected that the children belonging to a higher standard of living household should experience more practice of immunisation. It is presumed that the per capita consumption of health, boosting goods and services for the children in higher income household, is more than for the children in the lower income households. The significant positive regression coefficient of household standard of living on childhood immunisation is consistent with this presumption (Ghosh, 2003) .
Antenatal care has a positive impact on child immunisation. It is found that the odds of immunising the children are higher among those mothers who have gone through full antenatal care than those who have not gone for any antenatal care. Generally, it is expected that with those mothers who are already familiar with different kinds of health services, the likelihood of immunising their children is higher than with those who are not familiar. Controlling the effect of other variables, geographical region of the country shows that the immunisation coverage is much lower in North-Eastern, central and eastern states compared to southern states of India.
Reasons for Not Giving Immunisation
The percentage distribution of children aged 12-23 months who did not receive any vaccination by reason as reported by the mother according to place of residence is presented in Table 6 . It is clear that about two-fifth of the children did not receive any vaccination because the mothers of children were unaware of the need for immunisation and 13 per cent of children were not vaccinated as their mothers did not know the place of immunisation. Other reasons for not immunising the children as reported by the mothers were that the ANM absent/vaccine not available (9 per cent), place/time of immunisation inconvenient (8 per cent), fear of side effects (7 per cent). The percentage of children who did not receive any vaccination is considerably lower in urban areas (18 per cent) than in rural areas (22 per cent) due to place/time of vaccination unknown and inconvenient. 
Conclusion
The result reveals that there is a substantial variation in full immunisation across states. North-Eastern, central and eastern regions perform worse compared to southern and western states. Four per cent of children aged 12-23 months failed to reach full immunisation because they missed only one vaccination. High dropout rates during the three-part DPT and polio vaccination series are the main causes of the low rate of full immunisation. The dropout rates between the first and third doses of DPT and polio vaccination is 25 and 26 per cent, respectively. The results from multivariate analysis indicate that, after controlling for potentially confounding variables-mother's education, sex of child, birth order, standard of living of the household, antenatal care and region-all play important roles Harihar Sahoo in explaining variations in immunisation coverage. The educated woman has better knowledge about the availability as well as the necessity of different kinds of health services than their illiterate counterparts; therefore, the likelihood of their children being immunised is likely to be higher. The sex of the child plays a significant role in their immunisation uptake, as is evident that male children are more likely to get immunised than their female counterparts. The coverage of immunisation consistently decreases with the increase of birth order for almost all vaccinations. It is important to note that those mothers who are already familiar with different kinds of health services (antenatal care) have an increased probability of getting their children immunised. In other words, if the mother takes medical care for herself during pregnancy, she is most likely to immunise her children.
The low rates of full immunisation and the high dropout rates during the threepart DPT and polio vaccination series are the major deficiencies in our health care system. People should be made aware of the necessity of different maternal and child health (MCH) services through different media sources, because, once people are able to understand the necessity of health care services, they are expected to make use of those services. It is essential that all mothers should know why, when, where, and how often their infants to be vaccinated.
